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FOREWARD

This report was prepared to provide guidance to planners and engineers
during the design of subdivisions in Alaska. The guidelines provide

a procedure and basic concepts for including fish and wildlife concerns
in the design of residential developments. The Department of Fish and
Game encourages individuals who are planning residential developments to
contact our regional Habitat Protection Section offices for specific

assistance and wildlife information.

In North Central Alaska contact:

Scott Grundy, Regional Supervisor

Habitat Protection Section

1300 College Road

Fairbanks, Alaska 99701 (907-452-1531)

In South Central Alaska contact:

Thomas W. Trent, Regional Supervisor
Habitat Protection Section

333 Raspberry Road

Anchorage, Alaska 99502 (907-344-0541)

In South East Alaska contact:

Rick Reed, Regional Supervisor
230 South Franklin Street
Juneau, Alaska 99801 (907-465-4290)
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INTRODUCTION ’ y

The primary means of accommodating wildlife and recreation through
residential planning is the cluster or planned unit development approach
to site design. This approéch to site design significantly increases
the potential for continued wildlife amenities within the project area
because of the amount and diversity of open space typically provided.

It also allows ‘greater opportunities for integrating wildlife because of
flexibility in design process and general requirements for preservation
of natural features, community parks and trails, and greenbelts along
waterbodies. However, wildlife planning must go beyond identification of
important habitats and their incorporation into an open space system.
Consideration also must be given to design of open space systems, the
types and locations of all design components (including infrastructure),

and proposed management policies and practices.

The following is an outline of a pfocedure for incorporating wildlife
considerations into site design -- one that does not require significant
readjustment of conventional planning approaches. It begins with the
identification and analysis of relative habitat types and continues

through the siting of design components and architectural considerations.

A deliberate attempt is made to prescribe an approach that can be accommodated

by the normal complement of site designers, landscape architects, and
environmental planners employed by most planning firms involved in land

development.

The types of techniques and methodologies requiring a consulting wildlife

biologist have been minimized or modified where possible. However, planners
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are urged to obtain firsthand assistance from wildlife biologists to

ensure a well-integrated planning effort.

STEPS IN WILDLIFE PLANNING

The proposed methodology for wildlife planning involves an inventory of
existing conditions followed by an analysis of the findings and their
incorporation into the structure of the open space system and other
components of the conceptual and preliminary designs. The steps in the

procedure are detailed below and summarized in Figure 1.

Step. 1. Identify habitats on the site and determine their relative

value for wildlife.

The first step in integrating wildlife into site design is to determine
types of habitats that exist on site, their relative values, and their
potential for development. Each fish and wildlife species is adapted to
Tiving in a specific environment or habitat. Some species have broad
tolerance to variations in soil, water, vegetation, and climate and
occur in wide geographic ranges; others are restricted to rather specific
ranges or habitat types. There are aquatic species and terrestrial
species; species that have small home ranges; and those that require
large areas to survive. Some are adapted to living in wooded areas;
others to grasslands; and many prefer edges or ecotones between one type

of vegetation and another.
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Habitat types for site planning can often be identified, in part, from

good vegetat;on maps and categorized . The purpose of defining habitat
types at a site is to distinguish between areas that differ with respect

to types of wildlife species present and/or their value to wildlife in
general. Sensitive types such as streams and creeks, wetlands, floodplains

and riparian habitats should be identified for protection.

The relative value of the different habitat types at a site can be
determined in many ways. One basic approach is to compare those present
with habitat types in the general area. Because of the importance of
habitat diversity, those that are Timited with respect to the general
area should be considered of high value to wildlife. For larger sites--
i.e., more than 160 acres--those habitat types that are limited compared

to all types present on the site should be be given special consideration.

Some indication of the relative value of different habitat types also

can be obtained by Tisting the species in the region that could exist in
the new community and the habitat types for which they show a strong
affinity. Information on species and habitat can be obtained from sources
such as regional field guides i.e. Alaska Wildlife and Habitat series, and

other pertinent literature, plus consultation with local wildlife biologists.

Whenever possible the planner should obtain the assistance of biologists
in defining wildlife habitats present, determining their relative importance,
and identifying which species may be able to be retained on the site.

Often such assistance can be obtained from area wildlife biologists with



the Alaska Department of Fish and Game or U.S. Fish and Wildlife Service,
from the fisheries or wildlife departments of the University, or from

the local Audubon or natural history societies.

Step 2. Identify plant species of tmportance to wildlife as food sources,

escape cover, and nesting habitat.

Plants of all types are important to wildlife, from the single-celled
bacteria and algae to trees. However, in connection with residential
wildlife planning, the seed-producing species are particularly important

in that they provide food, cover, and nesting sites.

In Step 1, guidance was given for determining the relative value of

various habitats. Identification of important habitat types forms the

basis for wildlife planning, but this should be supplemented with information
on specific plant species. Their value to wildlife can then be integrated
with habitat selection in determining which plant species to retain and

which are preferable for supplemental planting and landscaping.

The choice of habitat types must include consideration of the importance
of particular plant species to wildlife. This is particularly true
during periods when their normal food supply is limited--e.g., during
winter. The availability of a food source near cover should also be a
consideration in identification and selection of areas for producing and

raising new generations of most wildlife species.
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Step 3. Analyze adjacent land uses.

Planning for wildlife in relation to site development must take into
consideration what exists adjacent to the site as well as at the site

itself. Many additional wildlife benefits can be derived from adjoining

open space areas that can serve as potential habitats or refuge areas

for species on the site. Maintaining movement corridors through the

site will not only enhance the potential wildlife amenities within the
proposed development but also will help realize the potential for maintaining

wildlife amenities of adjacent areas and the region as a whole.

An existing site in its undeveloped state can not only act as a refuge

area for wildlife but provide access for wildlife to adjacent areas if

left as part of a connective open space system. Such sites need to be
identified and an open space system planned so as to maintain a continuous
wildlife corridor. By tying the development to adjacent open space or
undeveloped areas, species requiring larger home ranges can be accommodated.
Such open space areas could include, for example, national or state forests,
natural areas, special wildlife management areas, parks, protected

stream corridors, or military reserves.

Step 4. Identify species on the site and in the region that could be

present if proper habitat were provided.

Although various methods have been devised for determining the types and
populations of wildlife existing in an area, their application usually

requires trained biologists or people working under the supervision of
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such biologists. When budgetary and scheduling constraints do not
permit use of biologists, secondary data sources can be used, and local
naturalists or fish and wildlife biologists can be contacted regarding
the availability of source materials and for help in interpreting the

information.

The process basically becomes one of listing those species whose geographical
range includes the proposed site and for which preferred habitats exist

either on or adjacent to the site.

For many sites, it may suffice to list only those species identified as
common or freguent inhabitants. The planner should be alert, however,

to the possibility that the development may further endanger threatened

or pcrotected species, i.e. eagles, peregrine falcons, trumpter swans, and

should take every precaution possible to preserve their habitat.

Conversion of an undeveloped area into a residential area will further
decrease the amount and types of essential habitat available. However,
when site planning provides for development of ponds, lakes, or other
habitats that presently are limited in the area, species adapted to such

habitats may benefit.

Step 6. Identify limiting factors for preferred species.

Although identifying and retaining habitats for preferred species can

result in their continued production, it may also result in a decrease
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of other wildlife. Each individual species or group of species has its
own particular requirements that must be satisfied to ensure its retention

within the proposed development.

Performing the previously described steps does not guarantee that specific
species will be retained at all. In order to ensure retention of individual
species or groups of species, existing conditions within the site must

be analyzed in relation to the specific requirements of the species.

Any 1imiting factors must be identified and methods prescribed for their
incorporation into the design or management system for the proposed

development.

Since it is impractical to define here the limiting factors for all
species, area wildlife biologists should be contacted for assistance in

each project.
Step 6. Determine how much open space is necessary.

The amount of open space required is difficult to determine. Each

species has a home range within which it satisfies all of its requirements.
Although the home range of many species in the wild has been defined,
1ittle knowledge presently exisfs on how much area these same species
wou]d'require in order to be retained within developed areas. However,

it is apparent, that home range requirements can be accommodated on
residential sites for some species because many Alaskan species live

within existing residential areas.



One of the main factors influencing home range requirements within
residential areas is the effect of human disturbance. Species such as
the raven, many songbirds, and the red squirrel have adapted well to the
presence of humans; many other species are more sensitive. To help
ensure that the retention of the more sensitive species, acreage greater
than that required under natural conditions may be needed to buffer or

screen against human disturbance.

Unfortunately, it is impractical for many reasons to list the home range

for all wildlife species. For one, data either do not exist for all

species or samples taken have been too few to be conclusive. Determinations
made for a species in one geographical area may not be applicable for

other parts of the State and the size of a home range for any one species

in a given area may vary greatly according to the conditions present.

Thus, while no absolute answer can be given as to how much area is
required until further research data are available, it can only be
assumed that the larger and more diverse the open space is within a
developed area, the more wildlife there is likely to be. As indicated
previously, acreage can be maximized by connecting the open space system

with undeveloped areas adjacent to the site.

Also, size requirements can be compensated for to a certain degree by
concentrating efforts toward providing high quality habitat. This can
be achieved by proper selection of habitat types to be retained in open

space areas and by taking into consideration the limiting factors of
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preferred species. It should be apparent, also, that the way residents
of an area manage the vegetation on their individual Tots will have a

major bearing on the wildlife in the community.
Step 7. Plan the open space system.

Once the existing conditions that affect wildlife have been identified
on site and within the adjacent area, one can proceed to integrate
wildlife into the design of the open space system. In most cases, it
will be impossible to incorporate all of the habitat types identified
earlier. Frequently, these habitats would occupy greater acreage than is
economically feasible to retain. Also, they may coincide with areas

that are valuable for development.

Therefore, integration of wildlife habitats into the open space design

must begin with those areas that normally would be retained, irrespective
of wildlife. These include floodplains, steep slopes, wetlands, utility
1ine and road rights-of-way, and other areas intrinsically unsuitable or

economically undesirable for development (Figuré 3).

However, once the basic structure of the open space system is formulated,
additional habitat’types can be integrated, either as recreational/aesthetic
components (e.g. ponds, lakes, community parks, trail corridors, and

wood lots) or as part of the more detailed planning associated with the
design components. Also, special landscaping techniques can be applied

to large and small open space areas to increase their value to wildlife.

-12-



Because areas most likely to remain undeveloped must form the spatial
framework for wildlife, the task now becomes one of analyzing this
acreage to see what modifications/additions can be made in light of the
knowledge obtained in Steps 1 through 6. It is recognized that certain
limitations exist that bear on the amount and location of open space

that can be retained. The areas defined in Step 1 as valuable to wildlife
must be integrated into this framework as well as possible within the
Timitations imposed. This task naturally becomes more difficult as the
amount of land most likely to remain undeveloped approaches the percent

of open space allowable.

One should not assume that these undeveloped areas have limited value to
wildlife simply because wildlife is not a consideration in their retention.
Quite the opposite is true, particularly in the case of wooded or semiwooded
floodplains and wetlands. The ecotone formed between the acquatic and
woodland habitats provides exceptional benefits to wildlife. The soil
moisture available in floodplains frequently allows for more luxurious
growth of understory species, thereby providing additional cover and

screening from human disturbance.

In utilizing the undevelopable land, the first thing is to see whether

it forms a continuous open space/wildlife corridor system that is connected
with adjacent open space parcels. If not, interconnecting parcels of

open space should be incorporated. The most valuable habitats and

groups of plant species should be used. As many corridors as possible
should be provided through the site. Frequently, many are possible

because of the existence of streams and related floodplains.

-13-
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Where these are minimal or nonexistent, primary consideration should be
given to maintaining continuity with any corridor presently existing

within the immediate area and contiguous with the site.

Where possible, efforts should be directed toward developing or retaining
at least two major corridor systems that are generally perpendicular to
each other and meeting near the center of the site. The purpose of this
type of system is to make an equitable distribution of wildlife amenities

throughout the proposed development (Figure 4).

A1l corridors do not have to be equal in width, but at least one major
corridor should be provided. It should be selected as the one that
connects with the Targest undeveloped tracts of land adjacent to the
site. The primary corridor can then be supplemented with secondary and
tertiary corridors of smaller size. These ancillary corridors extend
from the major system into and through the site, encouraging the movement

of wildlife into and through residential areas.

Only the primary and possibly some of the secondary corridors can be
defined at the early planning stages. The tertiary corridors and at

least some of the secondary corridors will have to be defined more

practically as the preliminary design plans are developed. Their integration

probably will continue into the final design stages (Figure 5).

™

Planning the open space system of a site for which an open space framework

already exists--stream corridors with attendant floodplains, wetlands,.

-14-
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Plan the open space.

Figure 4.




steep slopes, and so forth--calls for a different approach than a site
where few preexisting determinants are present. In this first case,
little opportunity may exist for incorporating additional preferred

habitats.

As mentioned previously, the amount of latitude available is dependent
upon what percentage the predetermined open space represents compared

to the amount allowable economically. Any difference should be augmented
with the most valuable habitats that remain. If the total acreage
allocated for open space is already appropriated, a readjustment in unit
densities may be justified if additional acreage can be demonstrated to

improve wildlife amenities significantly for the development.

Step 8. Integrate wildlife considerations into the conceptual and

preliminary designs.

Thus far, guidance has been given on how to structure the open space
system to derive maximum benefits for wildlife. Although this may be

considered as a major accomplishment, the process should not end here.

The relationship of the design components to the open space also is an
important consideration. Many of the wildlife benefits anticipated in
the planning stage may not be realized if wildlife considerations are

not carried through into the design process.

Two major areas of concern must be addressed with respect to the design

components. These are (1) minimizing adverse physical impacts on components

-16-~
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of open space system that are important to wildlife and (2) minimizing

the effects of human disturbance.

a)

Minimiaing Physical Impacts.

As a very basic rule of thumb, all efforts should be made to minimize
adverse impacts on any component of the open space system. Particular
care must be taken to minimize any breaks in the open space/wildlife
corridor system, particularly those caused by roads and highways.

It 1s recognized that most roads designed in association with site
planning serve some type of development on both sides. In some

cases, such as entrance roads to the development, and segments of
major arterials, efforts should be made to align road segments in

such a way as to help buffer human disturbance to wildlife areas

and to restrict access.

Where crossing the open space system cannot be avoided, roads
should be planned in areas where the open space system is narrow.
Large wooded areas should be kept intact to maximize their utility

as refuge or sanctuary areas.

Road width plays an important role with respect to wildlife. A
study by OxLey, 1974, on the effects of roads on the movement of
small and medium-sized mammals in forested areas suggested that
divided highways of 90 or more meters (293 feet) in-width may
provide a barrier to movement comparable to a water body of 180
meters (585 feet). Therefore, all efforts should be made to

minimize crossing the open space system with major roads.
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b)

Where roads cross watercourses, culverts also may act as barriers
to movement by fish and small mammals. Where the use of culverts
cannot be avoided, they should be oversized or located so as to

permit animal passage.

Minimizing Disturbances.

The reactions of wildlife to human disturbances such as noise and
physical activities vary. Continuous noise and movement has little
effect on most species, whereas discontinuous or intermittent types
of disturbance may greatly affect wild animals. For example, most
species can be approached quite closely by a moving vehicle. They
will remain nearby as long as the motor continues to run and the
occupants do not make sudden moves. But, as soon as the motor is
shut off and someone gets out of the vehicle or the car door is

slammed, the animal will make a quick exit.

In planning the areas surrounding an open space system, these
components generating disturbances of an intermittent and discontinuous
nature are of greatest concern, whereas those whose disturbance

factor is more or less continuous are of less concern. Housing

units and outdoor recreation activities are examples of the former;
roads and highways represent the latter, even though traffic can

cause considerable wildlife mortality.
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